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Pit yrosporum orbiculare was first isolated by
Gordon (1), from a patient with tinea versicolor.
It was subsequently found to be part of the normal
flora of the skin, and its etiologic role in tinea
versicolor is still in controversy. It is a lipophilic
organism and in many rcspects it resembles
Malassezia fur fur, the organism presently con-
sidered as the etiologic agent of tinea versicolor
(2).
A series of studies at the light microscope level
on the living and stained organisms of many
strains of P. orbiculare have not revealed any fine
structures within the cell. Thus the study of this
yeast-like organism was carried out with electron
microscope in the hope that our knowledge of the
cytology of this fungus could be further expanded.
MATERIALS AND METHODS
P. orbiculare that had been isolated in our
laboratory from a patient with tinea versicolor
was employed in all of the present investigations.
The fungus was routinely grown on Mycosel
modified Sabouraud's agar (Difco) with 2% olive
oil and 02% Tween 80. The olive oil and Tween
80 were mixed together in warm water before
addition to the medium. The organisms were
incubated at 37°C for 48 hours.
Specimen Preparation: To find a suitable fixa-
tive for the electron microscopic studies of this
fungus, various concentrations of potassium
permanganate and osmium tetroxide were tried
separately for different periods. None gave satis-
factory results. Both potassium permanganate and
osmic acid, alone or combined, were found to be
poor fixatives for the fine structures within the
cell. After experimenting with various fixing agents,
the following procedure was found to give adequate
preservation of the cell components. Cells were
fixed in 5% glutaric acid dialdehyde (glutaralde-
hyde) buffered with 0.1 M phosphate for 45 min-
utes at room temperature (3), then briefly rinsed
in 0.05 M phosphate buffer and post-fixed in 1%
osmie acid buffered with veronal acetate and
* From the Department of Medicine, Division
of Dermatology, Center for the Health Sciences
and Laboratory of Nuclear Medicine and Radia-
tion Biology, Department of Biophysics and
Nuclear Medicine, School of Medicine, University
of California, Los Angeles, California 90024.
These studies were supported by Contract AT(04-1) GEN-12 between the Atomic Energy
Commission and the University of California and
Grant No. 5 Ti Al 52-05, USPHS Grant.
Received for publication May 18, 1964.
231
with sucrose added for 100 minutes (4), then
rinsed in veronal-acetate buffer. Specimens were
dehydrated by serial passage through a graded
ethyl alcohol series, and embedded in Epon 812.
The ultrathin sections were cut with a Porter-
Blum MT-2 ultramicrotome fitted with a glass
knife. The specimens were stained for four minutes
with lead hydroxide (5), and examined with an
RCA EMU-2B electron microscope.
RESULTS AND DISCUSSION
The ultrastructure of resting cells and cells un-
dergoing budding are illustrated in Fig. 1—6. The
structures referred to as the nucleus, mitochondria,
vacuoles, cytoplasmic membrane, and the cell wall
are also observed. Nucleus: Electron micrographs
have revealed the nucleus of P. orbiculare. The
nucleus is similar to that of Rhodotorula glulinis
(6) and to &hizosaccharomyces octosporus (7) in
general appearance in that it is without a nucleus.
The nucleus of P. orbiculare has a well defined
limiting membrane. The nucleoplasm is granular
and homogeneous in appearance (Fig. 1) and in
some areas exhibits low electron density similar to
R. glutinis (Fig. 4).
Cell wall: The cell wall of P. orbiculare (Fig.
1—6) is much thicker than the cell walls of the
yeasts that have so far been studied with the
electron microscope. In fact, R. glutinis has the
thinnest cell wall that Thyagarajan et al 1962
have encountered. There is a clear indication that
the cell wall consists of two separate membranes.
The inner membrane exhibits an indentation
which may be characteristic of this organism.
Bartholomew et al (8) and Hashimoto et al (9) ex-
perienced difficulty in observing the cell wall of S.
cerevisiae. However, the cell wall of P. orbiculare
requires no staining or special procedures for its
visualization.
Mitochondria: Organelles having typical mito-
chondrial structure can be seen in Fig. 1, 2, 5. The
number of mitochondria per cell varies. In thin
sections, their profiles appear circular, elliptical,
filamentous and kidney shaped. Thyagarajan et al
(6), reported the presence of mitochondria with
typical cristae which occur also in cells of P.
orbiculare.
Vacuole: The vacuole in electron micrographs
is seen as an electron transparent area within the
cell, and appears to be separated from the other
cell constituents by a membrane, Fig. 2, 4, 6. The
shape and size of vacuoles vary with the age and
physiological conditions of the cell. There appears
to be no granular material within the vacuole.
Fic. 1—6. Electron micrograph of cell of Pilyrosporum orbiculare embedded in Epon
812. The following abbreviations are used: N, nuclear material; M, mitochondria; CW,
cell wall; V, vacuole; CM, cytoplasmic membrane. (Fig. 1—6 20,000X).
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These "vacuoles", although appearing empty for
the most part in electron micrographs, probably are
lipid-filled inclusions in the living intact cells. It is
very easy for the dehydration procedure to leach
the lipid material out of these "vacuoles" so that
they appear empty.
There is aiso an assumption concerning the
nuclear structure and its relationship to the vacuole
body. Lindegren (10) and Lindegren et al (11)
have proposed that the central vacuole is an
integral part of the nucleus, while others, such as
Dc Lamater (12) and Lietz (13), believe that the
yeast nucleus consists only of the small basophilic
body which lies adjacent to the vacuole.
Cytoplasmic membrane: The cytoplasmic
membrane appears to be periodically indented and
closely adherent to the cell wall, Fig. 3, 5. The
appearance of this membrane just prior to bud
separation is shown in Fig. 6. The mother cell
separates from the daughter cell by the process
of elongation and constriction (6).
As the new spore is formed, it apparently breaks
the cell wall of the mother cell and causes it to
roll back at the margins. This forms a thickened
ring at the junction of the spore and mother cell.
In sectioned material, this ring exhibits itself as
two ear-like projections at the blast spore-mother
cell interface (Fig. 6 arrows).
SUMMARY
An ultrastructural study of P. orbiculare demon-
strated the nucleus, mitochondria, vacuoles,
cytoplasmic membrane, and the cell wall. The
cell wall of this yeast-like organism was much
thicker than the cell wall of other yeasts that have
been studied with electron microscope. It consisted
of two distinct membranes. The inner membrane
demonstrated a regular pattern of indentations.
The other fine structures did not exhibit significant
differences from yeasts that have been previously
investigated.
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